In current report LaFeO 3 and rGO-LaFeO 3 were synthesized by hydrothermal method and device were fabricated by photolithography technique for detection of different concentration of CO and NO 2 gases at 200 and 250 ºC temperatures.
*Corresponding author Email: neerupathak93@gmail.com, ksachdev.phy@mnit.ac.in In current report LaFeO 3 and rGO-LaFeO 3 were synthesized by hydrothermal method and device were fabricated by photolithography technique for detection of different concentration of CO and NO 2 gases at 200 and 250 ºC temperatures.
Both synthesized microsphere shaped samples were characterized by XRD, Raman, FTIR, TGA, AFM, FESEM, XPS, TEM, UV-Vis, BET, among them some supporting information are presented here.
Raman Studies:
Figure S1 (a) and (b) shows the Raman spectra for LaFeO 3 and rGO-LaFeO 3 at room temperature, to get the information about order-disorder effect in lattice. The bands at around 141, 220, 287, 389, 491, 603, 1303 cm -1 are corresponding to LaFeO 3 . The bands were observed at 141, 220, 287, 389, 491, 603 and 1303 cm -1 for LaFeO 3 shown in fig. S1 (a). The two major modes at 287 and 603 cm -1 attributed to Ag assign mode, two-photon and impurity scattering 1 . The band at 389 cm -1 assigned to B 3g mode while 491cm -1 assign to one-phonon scattering 2 .
The band centered at 1303 corresponding to two-phonon scattering. The bands at 141and 220 may be due to some Fe 2 O 3 impurity. Similar behavior was observed for rGO-LaFeO 3 shown in Fig. S1 (b), but higher shifting in wavenumber like 662 cm -1 is may be due to the reduction of GO. An additional peak appeared at 1699 cm -1 which is induced defect mode (D') scatter from K to K ( K-point of Brillouin zone) 3, 4 , it may be splitting of G band by interaction of vibration mode of impurity with phonon mode of rGO.
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Atomic Force Microscopy Studies:
The 
Gas Sensing Mechanism; Carbon Mono Oxide (CO)
Gas sensing mechanism of LaFeO 3 for CO detection can be introduced by the following equation 7 , this will be same for rGO-LaFeO 3 ;
(1) Oxygen molecules in atmosphere adsorb on the LaFeO 3 surface and form O -(ads) by attracting electron from the conduction band of LaFeO 3 and gives following reaction.
This increase number of holes in the valance band, which decrease the resistance of p-type LaFeO 3 .
(2) When CO (reducing gas) exposed to LaFeO 3, a reaction take place between CO and Osuch way;
Electrons are injected into the valance band and combine with hole which leads to decrease holes concentration and produce increase in the resistance.
Nitrogen dioxide (NO 2 )
The gas sensing mechanism of LaFeO 3 with CO and NO 2 takes place as per following ways;
( 
